Deoxycholic acid conjugates are muscarinic cholinergic receptor antagonists.
In the course of examining the actions of major human bile acids on cholinergic receptors, we discovered that conjugates of lithocholic acid are partial muscarinic agonists. In the present communication, we report that conjugates of deoxycholic acid (DC) act as cholinergic muscarinic receptor antagonists. Chinese hamster ovary (CHO) cells expressing rat M3-muscarinic receptors were used to test bile acids for inhibition of radioligand [N- (3)H-methylscopolamine ((3)H-NMS)] binding; alteration of inositol phosphate (IP) formation; mitogen-activated protein (MAP) kinase phosphorylation and cell toxicity. We observed approximately 18.8, 30.3 and 37.1% inhibition of (3)H-NMS binding with DC and its glycine (DCG) and taurine (DCT) conjugates, respectively (all 100 micromol/l, p < 0.01). DCT and DCG inhibited acetylcholine-induced increases in IP formation and MAP kinase phosphorylation (p44 and p42 ERK). DCG and DCT did not alter trypan blue exclusion or lactate dehydrogenase release from CHO-M3 cells. We observed the following rank order of potency (IC(50) micromol/l) for inhibition of (3)H-NMS by muscarinic antagonists and bile acids: NMS (0.0004) > 4-DAMP (0.009) > atropine (0.012) > DCT (170) > DCG (250). None of the bile acids tested were hydrolyzed by recombinant cholinesterase. At concentrations achieved in human bile, DC derivatives are natural muscarinic antagonists.